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tufB A / D ^mSI 7 U 4 S tl iusBS^fg^© ffi izm m 1" -5 -5= 

v * ;n§# iz -o n (D&pmw e> mLowmmi-fr & & mum* 7 u 



£fif;iT i^^i: -r e w»®ife«ta* * 9 S/X-^A. 
^^-etiic 1 m 1 tc^is lt^w e> tir v^s r t 1 x« 2 k 

[«f#«4 ] tuiB#^SIS©#-f-A*fl9{Ct{rfiBA/D^tfeST b-f CDffi 
£/t v •? r * * U £ $ e> lc«S*T r i: «««9C l ~ 3 ®^-f*xjfr 
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[0 0 0 2] 

^-fe>*-e«mi8E«iaj*^^K'^7 u-ai/- h{cpge>;tiT^sfc«>, r©s 
*> ^5** ? u—j*u— h ammo* e>»s • 8&ffl±tc i*kjiw& o 

[0 0 0 3] 

— #. l«aCCD5!j^^CDtf»fCttl 5 U fc8fln*&«« CD 

[0004] 

[0 0 0 5] 

, #^¥7-6 2 8 6 6#&tt£BRji*3*l£|£«f .(KT, «3fe««li:*«) & 
ft&ftT^S. Se>{C, *«-ffcS:it«)efcii)»C4fW¥l 0- 1 4 5 6 8 0#4MR 
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zmm-tznm&mvsi'&fflwo 9 5/24 7 9 3#^$g-en^£*iTv*s (ht 

-[-0 0-0-6] 

«^AH#BffiKJ:oT*B1-Sj&gtttf£CS«^##^. 01*. & 

[0 0 0 7] 

4Maj<z>S4>^fc£ISJ!l) «*«#) ©*-eb*iS 

7i/-Ai/-httssgK:^<, itffifu^- *--ett*rdrce-f\ *#©«i 

^©SS^jgVegfctUT*, APK9ISIIII: (SIS 3 0 
5'J») , ^ g»il*WfiSrt^S:Ara*«am(c«^:oTfgWri-€.ri:^iT♦^*^^. 

[0 0 0 8] 

10-21407 *4fc*K:ti, 10 UfciSM«8tJi!gg©lij*fc 

ami t fc*<z>B*M3gs#<< e> <o w&mm * a- - - u -f * ^ t* , mm 
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[0 0 0 9] 

eg&i#^tcfctt£yi/*©iiiB^Ky;i/©K«-r&8SH. sua* 

5 y 7 ©Bftfig £ S « ic «fc y ffl W t* £ & J: 3 S -fr -5 r i: HUT* & o fc . 

[0 0 1 0] 
[0 0 1 1 ] 

-tresis &itj*-r *^9§tc«sis»®#«ia*^^^x^A^ d 

7Kt, (2) ^s^ig^Ti^ ©m£©:/ny ?#icMj£UT^tte>*i, 
D gggl S T U -f 3 *i St % © ffi * # # c ffi 3 -r s 7= 9- k m # tc o 

/ d&&s#t i/-f © m*«-^ i: r v © ffi*## t & b t mm® 7 
u-j»u- b<Dwmm^iz&mi,xtiiii*2>m^&m&£* (5) #^se«ig© 

[0 0 12] 

(c i. o TM^jsi^a £f? e> r t t* u t /i/ * a t? (dusmm mmm& *sm n & & 
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fc«-5^*-K»(Sbfefiv^l/-Al/-K!>lf«fl|»tcSEglbr«Ai-*« 
#gESI#&£#;tT^.&©T% S3t*^7b-fT'#e>^feWI^ (£B&) ©#frb 

[0013] 

[0 0 14] 

[0 0 15] 

©m;*7«#&4>* < i/- A^-s^iaii-r s a -v7r^=Eyss6 (eft*. 

[0 0 16] 

. ^©aftf&^ic-rsfctf), #0ig{c;i3^Tiii-©#«iiigK#LTiiiirfB 

[0017] 

Mi&m<D7ny9mT'2b2>. ^mmmm<oiti^^i/x^Mt, nhsxn2M© 

2#C7C*fclC!Bg3*lfe^fc§ii^l 2 0*>e>fc5£#fSi^y 1U, SJfe^ 
7W 1 l©l?9ri:{CMfSLT§^|g^A^e>ffi*Stifc«#S:«ffiM#U:^ 
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f5N2fifflft-^7>^2 2 1 £ & £ 7 > :/ 1 **t-VT^rf 
*^©tBMf5:A/Dltt5N 2f@©A/D^glS£2 1 0 ^fefcS A/D^ 
&3§7 W 1 3 n«©MaHIii!&4 0 0^e>*e«#m^r U-f 1 4 08& 
^«:lC^«#^$:i5loT§!l«I-t-5M»lll8&l 5 WUriSBU 5^ 
&®?&{Cii!&-'f h^^S/a >/nv> KA* 1 6t, A/D^gl&Tl^ 1 

*«*««»"r7fc, &&L£^S«^fC£ VH^^fc*?^-* 1 8 33 
«ktJt«#^flMfflia$l 9^e>*j£3*lT^.2>„ t-JlSIt M^-«> rUlZ* 

*1 8{C#AtV 7©ffi;fr#-i§-£n>lfa.-*K:S:&A:frLT=fc<fc 

a 

[0 0 18] 

l/>f 1 4, «IfflIiaS&l 5 ^^©^#^^^5: lo©g«©_LtC3i?>7=w;/yL 
3 r t % BriBT-fe5„ 

[0 0 19] 

SrSLT^S. Hff«lA*a5tt> 3fc£#ffl-r£gft8lS 1 0 0 (0 1 iCiRf 

Tl/-f 1 1 tCffi^) , S^SiSl 0 0*>£©ffi;fr##£&«^3<g-i5-©«aS2 0 0 

(Hi izm-rmmry^i 2&tfA/Dgegs&r w 1 3mb*5) , o 
U5300 (hi ^-rM^nas&i 5©-a$tcffis) £fit*.Tv*&„ 

[0 0 2 0] 

&#jic, 03tc«ty, 0 1 ©S3fciSi^-7 i^f i i tcffi^fss^asi o oom 
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#Vi (i = l~Nl) (C/SDT*«^SI*^-1 3 0(cS«$*ifcm^5:m*-r 

s^>fyfifi4 o^imthxm^nx^^. z.^ftm^-i 2 o^fi 

©#|6| (&LTmsfatm&) IC*&-=>TN 1{@BB*£*U #^3t«^-l 2 0©X 

rffllt^Sil 1 OS:SB:*[6l(ca:3?-rS2K^*|Sr{C?&oTN2ffliB?rj^- 
srtfciyg^aJi 0 o#«/&3*i,tv\.5= 

[0 0 2 1] 

|eIC<03 {ci mi T(4M?ijr>-/l 2 RZf A /D^M^T ] 

3{cffl^-rs«#Maffi2 0 o<DMf&zmm?z>. ff«nai2oo(t *rts-r 

SSiCg3tSPl 1 Oj (j = 1~N2) *^&^£*lT£fcS#£teMlCIfc»;ffi 

1 0 jSrN 2MgLT*?£j£;**lT^.5„ A/D^glt£2 1 0 3^-^7> 
^"2 2 1 j£^t?8t:SHU8S2 2 0 j £ J£«tMi& 2 3 0 ji^ifO^fi* 2 4 0 j©3 

|§2 2 l{C-g-t?EI!&filfig{C*oTVAS. ----- 
[0 0 2 2] 

r©5*>, ^@Ii»2 2 0 j tt, fifigftSSl 1 0 j*>e>©ffi;fr##S:A*i:b 

2 2 1 j©Aiji8^-tC-^<DSg*^i^S^ ffi*Sg^-{Cflfi*©SS*^^S^fc'5l 



«^m8&2 2 o fc^y^tsx-f ^ig^2 2 3 ^ 

[0 0 2 3] 

i^T-, ^4(1 ra>;»#iBig&2 2 o©#^fiS;0-efes. *0», 4 try K 

oiijl 6pgS©^«?IBS:^oA/D^«S|g?:^S»4)-lEFg&©«lT-fey. 
T, r©ISB&*^tC«l:»J^-r-2.„ Hr^*S52 2 2tt, 1 
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©IBKtftRSfu #*»a%«-»C 11 ~C 14 K:jSCTWH-r«^-f >yfl?SW l 

l-SWl 4 t> tIIKl~C4i:X>f7f*fSWl l-SWl 4©IS{C 
C 2 i~C 24 {Cf&t5THB!-r-g>X-f «y^Hi^-SW2 1 ~S W2 4 IC «fc >J«J&3*lT 

- ^ * . as, mmm* ci ~ c 4 ® mm c x ~ c 4 «, 

C 1 =2C 2 =4C 3 =8C 4 
C 0 =C 1 +C 2 +C 3 +C 4 

»J, S3t**l3 0 (03#flg) <D^«#*S:Q 0 , *ip«ffi?: V REF fc-TS i; 

C 0 =Q 0^ V REF 
[0 0 2 4] 

Wtf. H3tcM'J. A/Dmm&2 1 0 j««WHBI&2 2 0 j£(*<DIBjftfcffiH 
Jt^®8§2 3 0 jtt;-«t^"ia»2 2 0 jfr£ffi#£*lfcSt:*Hg#Vg<Z>«£ 
»i|ifflV REF i:ifc«JbT, it«i^*##V c $:mAt-e 0 #*Mt»««l 2 4 0 j 14 

, it«^##v c ©it^e>st^ias!&2 2 0 j ft<D-5smmmm2 2 2 jicsfcrrs 

[0 0 2 5] 

V V ®»S:f?e)S**>f5>^S:^-rsS*^>f ^>^SIS3 1 Oil, *##-f 

* > ^au 3 i o^e>®»stvfeSii:^ac»^ic^oT, ^ms. 

4 OlCfc 'J^jSiSftT^S. 
[0 0 2 6] 

&3nst^-y i/-f i 4«, «j»©#5aimg&4 o o&^x^r- k&«vm£/y?i//i/ 

&ft*'«;r£iCJ:»K A/D^f&SST l/-f 1 3;fr£?rj#{CS_L&l^y h> (MSB) <fc 
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Wr-S= 0 5~07tiu ft«ft&3o©Bl^Jltgfr£*T3fl!.3IlHli&4 0 Op>3© 
[0 0 2 7] 

1 ©«-£J#K: 1 o-ToeOfcf V hJt<&Sg4 0 1 #I2g3*VT^.5„ #ifc«{3§4 0 1 
[0 0 2 8] 

H6tt. ®«£^^ls^cfe^^Ta*s9i&Sls:©— oT?fesM/&s^tS:ff e>fc»©a 

g:iS&?:atLTV*S,, r©0B&tt, §#Si^7 W 1 1 ©«-#l#, 

*>, A/D3E&S2 i o©^tv-entc*f/SbT*n*Sg4 1 OfcrtKC^^tvfc 

Sl#t«4 1 1 sg»S4 1 l©fc5-o©A*3gtCtt. #J&S^- 

iag&4 i 2 Attests *itv*«. *g:s4 1 1 ©^ix^ix©m*sgtt. &m<Dtam- 

SS4 1 3©m-rSN2M©A*SgJC^Stl, inlMt4 1 3©ffi*3gttifl#SI 
4 l 4©#|&»A;frS8K:^S*i.T^.S. 

[0 0 2 9] 

— A/D^JHS1 1 0©-etl^t\-©m*^tt» 2HI*£S4 1 5 0DN2ffl&& 

A±«©e>t>©ttJSTSA;&«*c&£g3*vTv^o i©iHWS4 l 5©m^jSg« 
> iW«tS4 .1 8©A**i:. SU£&4 l 6©A*Sgtc^S*iTv>S. il«|4 

i 6©%e»-o©A*agtctt, ff(£«T : -^««&ia8&4 1 7#g^s*ixv*s. 

3Hg«&4 1 6©ffi*^ttJn»«4 1 9©A*S8fC^StlTfcy, 3©ilJ*«4 

i 9©ffl*asttia»S4 2 o©«i&&A;fr«icg^;**iT^.5. 

[0 0 3 0] 

fit. ®£tSS4 1 4, 4 2 0©^-tV^©l^aA*aglCttinSLS4 l 8©ffl 
[0 0 3 1] 

0 7{i, a#H3g©®iR5 i -#&M^T#«©W#&Jl$Sm£«e>fc#©3 x 
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4 4 0j, 4 4 0 j+} lZ&M£ftX^Z>. fLT, «fni£J(E$g 4 3 0 ft (C fct, 9ffl 
©fg£££§4 3 1 j~4 3 1 9 t 1 <@Oiin^4 3 2 #BBg2tl, #*1C^4 3 1 © 
ffiA#jBj|C»4 3 2©#jS*-*A**K:i6ttS*lTV**. JRJHM 3 lj~4 3 
l 9 tt3«-roA^4x^tl©5 s -^«2l5>f>4 4 0 j_ r 440j, 4 4 0 j+1 {C 
7 i - : 5fO«^tC#oTBf^©S3 , 6m^-l 2 Ot^tlSrBtf 8o«)f* 

3 lj~4 3 1 9 ©«1© AASgtt. V^-^-^ftttlBIM 5 0tC^34xT«y 

[0 0 3 2] 

^ LT F P G A (Field Programable Gate Array)& iftfUMft;* tlXiS »J , 

oTlr>S„ S&tC, HDL (/\- K^TSBiWfS) f«f i 

T &fc&3ft^©IJM , 'eiHn&^ff-# "TIB kftoTV^'feft, ffiM(DW&#!M 

tcto TiMiS:ff^ 3 t x-vimm&ms&iz <fc y v ^ x r t*®hs*&3I 

d©^KJt^Tig&T-©«##nrtBi:fcS. 
[0 0 3 3] 

B8l±. <I#X&«gl 7©ffi(ffl^S:aR-r^'n«y^@T?&S. f§#^&Sf 1 7 
Wictt, (Nlffd) ©Hfil^-^^mSWiifiiflS^SCrs^-*^ 

>?77i7i #N 2^Sffi?!Isn, riv?>©f-*^f77 17 1 Kit. rri?9)\> 
f#£T^n^«-i§-{c£#|-t5D/'A^#!«l 7 2i=E^ 1 8 

[0 0 3 4] 
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. Iifll W#S|j¥tUT^4t'fb«i3S, £<£»4feffi, ly^ttffiSff^, MIS 
[0 0 3 5] 

U-fe-9 hft*Rfc*aiCflt£U H4IC35%f HTJE**aP2 2 2©SW1 
1-SW 14MT TQNj , SW2 1-SW2 4 fe£T To F F j 
. Z.tHZ£*). *V-i?Tyzf2 2 l©A*®^i:ffi*jS^-IS©^*ltS:C 0 (C 
KJfe-TS. -e*ltHI»K:, @3 (CgfitfflX-f >yf 1 4 0 S: roFFj 

ffifcU itSSf i 2 0 «3B#*L&vvR1MlcflB)rr 

[0 0 3 6] 

H3lca%-rN2«|©«M3t»l 1 Ojlc&SSfl 
lSB<3DS3t^l 2 0 1( j©X-r 1 4 OC9*5: l"ONj 

o^e>as*s*i<s„ t>*»j, @9tc^3ns*f^9 o ofciftt/££iig o 

2 2Kffi.A-? -6. 
^ [0 0 3 7] 

&(c. H4 fc«t uataiBM^. 2 o tem<Dmft*mm-tz>. mmmmi 2 a o 

(03#1) tt SW12~SW14S:iltUfe^> SW2 2~24 SgtS. 
V S =Q/C 1 

•eOT«ffi*i:l/TiB*a*l*. «HMt-*V s tt, it«?08&2 3 OtCA^LT, 
, -Tfc*>t>± (C 4 /2) J£AT©^ftt, — StLfc%fflfc*a:U XieSMffilfflr 
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[0 0 3 8] 

«*.«, v s >v REF T'*.n«. mmmmmmz* o«, kic> sw2 2$:iss( 

V S =Q/ (C 3 + C 2 ) 
T'^-r«ffifllt*:S. £<Z>aMMB*V s tt, ^©Jt«Hf8& 2 3 0 \ZXJl 

[0 0 3 9] 

tfc, V s <V REF T-*>tV«, ^*MW«i«2 4 0l±, 3KfC SWllRtfSW 

2 2 ^M^bfe^tC, SW1 2MSW2 1 Cl>„ dCD^*, «5HB^V S 

Vs=Q/C 2 

T?j*-r«ffiffii:fc5. r«>a«M&#v s tt, ^©JtiRlll8&2 3 OfCSIffi^tl, 

ammffi^t v REF t jt«? $ n s . 

[0 0 4 0] 

St#img&2 2 0-*Jti&ISi&2 3 0 -»S*§J»»* 2 4 0 - 

Epi:^|gcD«gHT— St-rs*T?, Jt&;8.t*g:fti2J£ (SW1 l~SWl4S:tf 

SW2 1~SW240ON/OFFa») &«R*»»;jg't. SM^Tlfe 
ftAOSWl l-SWl 4CDON/OF F^ffi5:^-t^4*i^'ll-§-C 11 ~C 14 © 
4tl£ «*Q 1 ©*C#l£bfc7 s ^*/l/«*'e*»K «±fi^^h (MSB) CD 
H#C ir *Tttt?f h (LSB) CD^it^C 14 T**So re» bTA/D^fl^ff 
t>*v, r*\,6©ffl£-ry*Mf-fD 1 £ LT, t»*iSi^T l"f 1 4 {Cffi^^S. 
gJLh&^fcidlC, iOgfftt, f^*^fDl©#lfy MSBH 

[0 0 4 1] 

iissof^i 2 Oj jC^wffi^tcffla-rs-^^^^M-^cDjSim*^ 

2jCDS**fc*r»fbLfc*K:, #SttS3ta5 1 1 0 j©^2#BC0g^*^l 2 
0, iffl^-<«vf^i4O0»5: roNj £-*-«£ilueM-9V 2 fcttAU _h 
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14(Cffi*-rs„ 

[0 0 4 2] 

Jx*®^-* 9 0 1 &m&V1t£$KMSB ^vmiiZtiZTi?* )vm^-v$> 
. ?lt„ 3>r?l/-*4 0 lK£yjK&Jt«t?:fTVV ®8tff -^tfifcigfi-^- 
9{C^S*l&<fc?fc£M*gE9 0 1CD2HH&9 0 2#4§£>*i,£ 0 
[0 0 4 3] 

r©2«ffcH«l7 ; -^?: : bi:fcbTMvj>W«i:3i-/^ttffi®#S:#s 
[0 0 4 4] 

' £D (x, y) Ht&H, x^ffg, y :£ (P 
x, Py) «J6AT©iS;{C«fcy#«)e>*lS. 
[0 0 4 5] 



Nl N2 

J 2xxD(x,y) 
Px-*- 1 ^- 1 



Nl N2 



(a) 



J jD(x,y) 
x-i y-i 

Nl N2 

J jyxDfey) 

^"^^N^Nl -0.) 

2 2°^y> 



x-l y-i 
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[0 0 4 6] 

*ig»ias&T'{i, (a) (b) ^iz^m-t^mhtti^tKD^^mmmic 

.«©.^©«#».&jft.«u. .... - 

[0 0 4 7] 

e>{C^^^SinSrH4 1 8t?to?!liD^-rsr t.T° (a) (b) i^GD^- 

e>*i -&„ -fi : ^-#tcin^:$ixfcH«s5 s -^©«ttn«ic^S4 l 6 

tvt^(CjD»S4 1 9t-^^»*tSri:t% (a) 5£©SHRDffi##e>*V 

■s. 

[0 0 4 8] 

so#ri§4 14,42 o-z?^e> bTW^tife^f&Bfes^tt^jeaT-a^wL 

ri^Cfcy, ffl«S84 1 4^e>P y, 8WSS4 2 0*&Px (Cffi^f 6ffi;*J## 
[0 0 4 9] 

«WJg»S4 3 OKioTifTfrtlS. Z.0>3 X 3«ftJ§l*3ttt, #C5£T-a*3*l£ 



[0 0 5 0] 
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D" 0,k) - mask(0) x D(j - l,k - 1) + mask(l) x D(j - l.k) + mask(2) xD(j-l.k+l) 
+ mask(3) x D(j,k - 1) + mask(4) x D(j,k) + mask(5) x D(j,k + 1) 
+ mask(6)xD0+l,k-l)+mask(7)xD0 + l,k)+mask(8)xD(j + l,k + l) -(c) 

[0 0 5 1] 

rrT% D (x, y) ItAjjWm?-* D' (x, y) #ffi±m«5=- 

[0 0 5 2] 

[»3] 

mask - {1,1,1,1 - 8,1,1,1,1} ...(d) 
[0 0 5 3] 

Tt^M-r- # d (x, y) jgafeJBtcMs b .fcyjRtfcfcTy hs/y r^-e^- 

^eit^-f >4 4 0 £;frLTi£3!3*,S„ rOgltC, #*#§|4 3 1 Kit. ifi# 
3 X3Mig0>M«7 i -*D ( j ± 1 , k±l) tf^n^iAzfrStl-S. V 
**-r-*«*&[aS&4 5 O^f., 5£ (d) (C^S*vSV7.^7 1 -*^«-*m«4 
3 l^\i:A*S^S. VX*-?-* iltf-^ ©*#^ttlni^CS§4 3 2lCi£ 

e>*iT;ans?3*u *§e> oty. x y ^ttftj^s^m^stiSo r 

IX^@9{Cat§*lSXy J?affiW#9 0 3T?S&5„ 
[0 0 5 4] 

[0 0 5 5] 
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